INTRODUCTION
Energy harvesting or energy scavenging is a process of utilizing the available unused or untapped energy from the environment, conditioning it in a convenient manner and store it for future use [1] . This energy can be stored as electrical energy (the most used forms of energy) which is usable for multiple applications. A possible source of energy harvesting can be the untapped dynamic force of a flowing fluid. Researchers are being carried out in the same field by utilizing with different means, materials and structures [2] [3] [4] . The authors investigated numerous studies and found out that the most viable means for harvesting energy to create a self-powering device from fluid flow is by using piezoelectric materials [5] [6] .
Piezoelectric materials have a vast domain of such applications, although its low power generation capacity and storage issue restricts its usage. Although most researches have widely been carried out to convert mechanical vibrations into electricity by using piezoelectric energy harvesters [7] [8] [9] [10] [11] [12] [13] , there is a lot of scope in utilizing flowing fluid as a potential energy source. Piezoelectric materials are favoured, because the power requirement for initiation is very low as compared to other available options and they are easy to integrate with other systems. In addition, these devices can provide us with an alternative energy solution that can dramatically
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Impact Factor (JCC): 6.8765 NAAS Rating: 3.11 change the way we harvest alternative form of energy from the ambient without producing any carbon footprint at all.
The main aim of this work is to provide a renewable micro energy source that can power portable devices.
The authors seek to achieve this by developing a model of the piezoelectric energy harvester, which can convert the dynamic fluid flow pressure of water into electrical power using different configuration of circuits containing piezoelectric 
PERSPECTIVE SYSTEM
The study of this research is characterized and segmented into the following basics steps. The investigation provides us with an overview of the research performed by the authors. The basic steps of the working are shown in the Figure. 1. The energy produced from the harvester have been provided with a source of fluid flow, in this case, running water that creates the dynamic and fluid pressure for the piezoelectric material to convert this pressure into electrical energy [14] [15] [16] [17] [18] [19] [20] [21] [22] . The generated voltage can be utilized or stored in a number of applications. The generated piezoelectricity from the material is in the form of an AC output, which can be converted into DC output by using rectifier circuit along with capacitors or batteries are used for storing purposes.
Figure 1: Steps Involved in Energy Harvesting

MATERIAL SELECTIONS
In the present study, PZT (Lead Zirconate Titanate) was used for harvesting the energy from the dynamic flow of water. PZT is a metallic-oxide based ceramic piezoelectric material. It exhibits a greater sensitivity as compared to its predecessor i.e. Barium Titanate. Figure 2 shows the picture of the piezoelectric patch made up of PZT that was used for energy harvesting in this case study. It is physically strong and flexible, which enables it to function against high pressure and forces when applied to it by flowing water. Attributes such as chemical inertness and wide reach of possible variations makes PZT suitable for the piezoelectric harvester. Table 1 shows the basic properties of the PZT piezo-patch used for energy production. 
DESCRIPTION OF SMART ELECTRICAL CIRCUIT
The piezoelectric patch circuit produces output in AC (alternating current) which can be converted into DC (direct current) voltage by using Full-bridge rectifiers and Voltage doubler circuits. Capacitors have been employed in the study to store the extracted energy that can be used for further applications. The following Figure. 3 depicts the piezoelectric patch connected to two different circuits and used for energy production for this investigation. 
MODEL OF THE ENERGY HARVESTING SYSTEM
The proposed mechanical model is made from a PVC (Polyvinyl Chloride) pipe which is cut from the middle.
The portions of the pipe are connected by a flange bearing and tightened by the means of bolts and nuts. Inside the flange coupling is two meshes used to provide housing to the piezoelectric patches. These patches are further connected to the circuit. The patches are covered in tape to increase their durability while the flowing water strikes at its surface to release electrical voltage. This voltage is measured by using a multimeter attached to the end of the rectifier circuit.
The mannequin has been tested for rectifier circuit and voltage doubler circuit. This energy harvesting model can be used where the water supply is continuous, ranging from low flow discharge as in a household kitchen drains, brook, etc. to high flow water discharge sources such as rivers, lakes, bridges, waterfall, industrial waste disposal etc. Figure. 
RESULTS AND DISCUSSIONS
The smart circuit is used for single and double patches to get the corresponding voltage produced by using a multi-meter. Data obtained from the experiment is recorded and compared for the patches. Figure 6 shows the flow diagram of the analysis of the circuits. The comparison between the output voltages for the two patches have been presented in Figure. 9 and Figure. 10.
It is noted that the produced voltage output of the double piezo patch is more than that of single piezo for a full bridge rectifier circuit. The voltage production is relative to the speed of the water striking i.e. with increase in velocity of coming 
